IL-17A produced by neutrophils protects against pneumonic plague through orchestrating IFN-γ-activated macrophage programming.
Innate immune cells, including neutrophils and macrophages, are critically involved in host antimicrobial defense responses. Intrinsic regulatory mechanisms controlling neutrophil and macrophage activities are poorly defined. In this study, we found that IL-17A, a natural signal factor, could provide protection against early pneumonic plague inflammation by coordinating the functions of neutrophils and programming of macrophages. The IL-17A level is promptly increased during the initial infection. Importantly, abrogation of IL-17A or IL-17AR significantly aggravated the infection, but mIL-17A treatment could significantly alleviate inflammatory injury, revealing that IL-17A is a critical requirement for early protection of infection. We also demonstrated that IL-17A was predominantly produced by CD11b(+)Ly6G(+) neutrophils. Although IL-17A could not significantly affect the antimicrobial responses of neutrophils, it could target the proinflammatory macrophage (M1) programming and potentiate the M1's defense against pneumonic plague. Mechanistically, IFN-γ treatment or IFN-γ-activated M1 macrophage transfer could significantly mitigate the aggravated infection of IL-17A(-/-) mice. Finally, we showed that IL-17A and IFN-γ could synergistically promote macrophage anti-infection immunity. Thus, our findings identify a previously unrecognized function of IL-17A as an intrinsic regulator in coordinating neutrophil and macrophage antimicrobial activity to provide protection against acute pneumonic plague.